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in the following manner: the reaction mixture was placed in a tightly closed Teflon ampoule, and the ampoules (several at a time) were put in the high-pressure chamber filled with a transmission liquid, typically hexane or petroleum ether, which is compressed by a mobile piston moved by hydraulic press. Figure S1 . Scheme of piston-cylinder high pressure apparatus and photo of commercially available high pressure apparatus U101 (Unipress, Warsaw, Poland)
Spectroscopy and Instruments
1 H, 13 C{ 1 H}, and 19 F NMR spectra were recorded with a Bruker AV 400 spectrometer. 1 H and 13 C chemical shifts are given in ppm relative to TMS. Solvent signals were used as references (CDCl 3 δ H = 7.26 ppm, δ C = 77.0 ppm) and the chemical shift converted to the TMS scale. Coupling constants (J) are reported in Hz, and the following abbreviations were used to denote multiplets: s = singlet, d = doublet, t = triplet, q = quartet, quint = quintet, m = multiplet (denotes a complex pattern), dd = doublet of doublets, dt = doublet of triplets and br = broad signal. Infrared spectra were recorded with a Jasco FTIR-6200 spectrometer. Electron ionization high-resolution mass spectra (EI-HR) were recorded with an Autospec Premier (Waters Inc) mass spectrometer using the narrow-range highvoltage scan technique with low-boiling perfluorokerosene (PFK) as internal standard. Samples were introduced by using a heated direct insertion probe. Electrospray ionization high-resolution mass spectra (ESI-HR) were recorded with MALDISynapt G2-S HDMS (Waters Inc) mass spectrometer equipped with an electrospray ion source and q-TOF type mass analyzer. ESI-MS spectra were recorded in the positive ion mode (the source parameters: capillary voltage 3.15 kV, sampling cone 25 V, source temperature 120 °C, desolvation temperature 150 °C).
Materials
Unless otherwise noted, all commercially available compounds (ABCR, Acros, Fluorochem, TCI, Sigma-Aldrich, Strem) were used as received. Methylene chloride was dried by distillation over CaH 2 . Gold complexes were purchased from Aldrich. En-ynes were prepared by alkylation of methyl malonates with appropriately substituted (homo)allyl-and (homo)propargyl bromides or mesylates following typical procedures.
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Experimental procedures
General procedure for the synthesis of en-ynes.
A 50 mL Schlenk tube containing NaH (60% in mineral oil, 240 mg, 6 mmol) was evacuated and filled with argon (3x). THF (10 mL) was added and the suspension was cooled in ice/water bath. Appropriately substituted dimethyl (allyl)malonate (5 mmol) was added dropwise (caution, hydrogen evolution), then cooling bath was removed and the reaction mixture was stirred at rt for 30 min. Then substituted propargil bromide or methanesulfonate (6 mmol) was added and the reaction mixture was stirred at rt for 1h. The mixture was quenched with NH 4 Cl (aq.) (20 mL) and extracted with MTBE (3 × 20 mL). Combined organic extracts were dried (Na 2 SO 4 ), concentrated and crude product was purified by column chromatography on silica gel (50 g column, 98:2 → 95:5 hexanes/EtOAc).
General procedure for gold-catalyzed cycloisomerization of nonterminal en-ynes.
En-yne (0.3 mmol) was weighted in a 3-mL Teflon ampoule. Then, a solution of PPh 3 AuNTf 2 (or (3,5-(t-Bu) 2 PhO) 3 PAuNTf 2 , prepared in situ from gold-chloride complex and Ag NTf 2 ) in CH 2 Cl 2 (ca. 2.5 mL) was added. The ampoule was closed with a Teflon screw cap (with a small hole) fitted with a rubber O-ring. Then, solvent (CH 2 Cl 2 ) was introduced through a syringe to fill the ampoule completely (no air bubbles left), which was next tightly closed with a screw (bolt) equipped with a rubber O-ring. The ampoule was then placed in a high pressure chamber filled with petroleum ether and compressed to 6 kbars (or to 10 kbar). The procedure is illustrated in Figure S2 . After 4 h (or 24 h), the system was decompressed, the reaction mixture was transferred to a flask, concentrated and subjected to chromatography (silica gel ca. 10 g, hexane-AcOEt 95:5).
1.
2. 3.
4.
5.
6. Figure S2 . Setup for the reactions run under high pressure.
Influence of pressure and catalysts on model gold-catalyzed cycloisomerization of en-yne 1c.
13 mL of a solution of enyne 1c (328 mg, 1.3 mmol) and dodecane (325 µL) as internal standard in CH 2 Cl 2 was prepared. In several screw cap vials, appropriate gold complexes LAuNTf 2 were weighted. A solution of substrate with internal standard (1 mL) was added to each vial and the resulting solution was stirred for 1 minute and then ca. half of the resulting reaction mixture was transferred to 0.5 mL Teflon ampoules closed with a screw cap (with a small hole) sealed with a rubber O-ring (Figure 2, Step 3). The ampoules should be completely filled with solution (no air bubbles left) and then tightly closed with a screw (bolt) equipped with a rubber O-ring (Figure 2, Step 4). The ampoules (several at a time) were then placed in a high pressure chamber filled with petroleum ether or hexane (Figure 2, Step 5) and compressed to the desired pressure. The procedure is illustrated in Figure S2 . After appropriate time, the system was decompressed and the reaction mixture was analyzed by Gas Chromatography (GC). Yields and conversions were determined by GC analysis with dodecane as internal standard. 5, 132.1, 119.4, 92.4, 72.8, 57.5, 52.5, 36.6, 31.1, 27.3, 22.9 
Entry
Dimethyl (methallyl)(but-2-ynyl)malonate (6a).
Prepared in the reaction of dimethyl (methallyl)malonate and 1-bromo-but-2-yne following the general procedure. The title compound was isolated in 89 % yield as a colourless oil. 
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Dimethyl (methallyl)(pent-2-ynyl)malonate (6b).
Prepared in the reaction of dimethyl (methallyl)malonate and 1-bromo-pent-2-yne following the general procedure. The title compound was isolated in 88 % yield as a colourless oil.
1 H NMR (400 MHz, CDCl 3 ) δ 4.91-4.87 (m, 1H), 4.82 (brs, 1H), 3.72 (s, 6H), 2.82 (s, 2H), 2.78 (t, J = 2.4, 2H), 2.12 (qt, J = 7.5, 2.5, 2H), 1.65 (s, 3H), 1.09 (t, J = 7.5, 3H); 13 C NMR (101 MHz, CDCl 3 ) δ 170. 8, 140.1, 116.0, 85.3, 74.0, 56.9, 52.5, 39.5, 23.2, 23.0, 14.1, 12.3 
Dimethyl (prenyl)(but-2-ynyl)malonate (10a).
Prepared in the reaction of dimethyl (prenyl)malonate and 1-bromo-2-butyne following the general procedure. The title compound was isolated in 87 % yield as a colourless oil.
1 H NMR (400 MHz, CDCl 3 ) δ 4.92 -4.84 (m, 1H), 3.68 (s, 6H), 2.72 (d, J = 7.7 Hz, 2H), 2.67 (q, J = 2.5 Hz, 2H), 1.71 (t, J = 2.5 Hz, 3H), 1.66 (s, 3H), 1.61 (s, 3H).
13
C NMR (101 MHz, CDCl 3 ) δ 170. 7, 136.4, 117.2, 78.5, 73.7, 57.3, 52.4, 30.7, 25.9, 22.8, 17.7, 3.3 8, 136.5, 117.4, 89.1, 74.0, 57.6, 52.5, 30.7, 26.0, 23.2, 22.8, 20.5, 17.9 7, 136.4, 117.4, 92.0, 73.3, 57.7, 52.4, 31.1, 30.7, 27.3, 26.0, 22.6, 17.9 
Dimethyl (4-methyl-pent-3-enyl)(but-2-ynyl)malonate (13c).
Prepared in the reaction of dimethyl (4-methyl-pent-3-enyl)malonate and 1-bromo-2-butyne following the general procedure. The title compound was isolated in 71 % yield as a colourless oil. 
Dimethyl (4-methyl-pent-3-enyl)(pent-2-ynyl)malonate (15d).
Prepared in the reaction of dimethyl (4-methyl-pent-3-enyl)malonate and 1-bromo-2-pentyne following the general procedure. The title compound was isolated in 90 % yield as a colourless oil. 1 H NMR (400 MHz, CDCl 3 ) δ 5.14 -5.06 (m, 1H), 3.72 (s, 6H), 2.78 (q, J = 2.5 Hz, 2H), 2.10 -2.02 (m, 2H), 1.92 -1.83 (m, 2H), 1.74 (t, J = 2.5 Hz, 3H), 1.68 (s, 3H), 1.59 (s, 3H); 13 C NMR (101 MHz, CDCl 3 ) δ 171. 0, 132.6, 123.1, 78.7, 73.4, 57.0, 52.5, 32.1, 27.0, 25.6, 23.2, 22.7, 17.5, 3.4 dimethyl 3-(but-1-enyl)cyclopent-3-ene-1,1-dicarboxylate (2b) and dimethyl 3-(but-2-enyl)cyclopent-3-ene-1,1-dicarboxylate (3b E/Z 3:1) (2b/3b = 2/3). Prepared in the reaction of dimethyl (allyl)(pent-2-ynyl)malonate 1b following the general procedure with 0. 7, 140.9, 127.7, 126.7, 120.7, 58.8, 52.7, 43.1, 40.7, 33.9, 17.8 3-(3-methylbut-1-enyl)cyclopent-3-ene-1,1-dicarboxylate (2c) and dimethyl 3-(3-methylbut-2-enyl)cyclopent-3-ene-1,1-dicarboxylate (3c) (2b/3b = 1/2). Prepared in the reaction of dimethyl (allyl)(4-methylpent-2-ynyl)malonate 1c following the general procedure with 0.5 mol% of PPh 3 AuNTf 2 as the catalyst. The mixture of title compounds was isolated in 93% yield as a colourless oil. 7, 141.1, 133.0, 120.8, 120.2, 65.5, 59.1, 52.8, 43.1, 40.6, 29.4, 25.6, 17.6; 1 H NMR of 2c (400 MHz, CDCl 3 ) δ 6.11 (d, J = 15.8 Hz, 1H), 5.54 (dd, J = 15.8, 6.7 Hz, 1H), 5.42 (brs, 1H), 3.73 (s, 6H), 3.09 (brs, 2H), 3.06 (brs, 2H), 2.32 (sept, J = 6.8 Hz, 1H), 0.99 (d, J = 6.8 Hz, 6H); 13 C NMR of 2c (101 MHz, CDCl 3 ) δ 172. 6, 139.7, 139.5, 123.9, 122.8, 65.5, 58.7, 52.8, 40.8, 39.9, 31.2, 22.3 dimethyl 3-(3,3-dimethylbut-1-enyl)cyclopent-3-ene-1,1-dicarboxylate (2d) and dimethyl 5-methyl-3-(3-methylbut-2-en-2-yl)cyclohex-3-ene-1,1-dicarboxylate (3d) (2b/3b = 1/7). Prepared in the reaction of dimethyl (allyl)(4,4-dimethylpent-2-ynyl)malonate 1d following the general procedure with 2 mol% of (3,5-(tBu) 2 PhO) 3 PAuNTf 2 as the catalyst. The mixture of title compounds was isolated in 66% yield as a colourless oil.
Mixture of (E)-
Mixture of (E)-dimethyl
Mixture of (E)-
1 H NMR (400 MHz, CDCl 3 ) δ 5.18 -5.14 (m, 1H), 3.71 (s, 6H), 2.99 -2.94 (m, 2H), 2.83 (brs, 2H), 2.75 (brs, 2H), 1.65 (s, 3H), 1.63 (s, 3H), 1.57 (s, 3H); 13 C NMR of 3d (101 MHz, CDCl 3 ) δ 172. 7, 140.4, 125.7, 124.7, 121.0, 59.2, 52.7, 42.8, 40.5, 35.8, 20.5, 20.3, 18 6, 143.3, 139.7, 124.0, 120.6, 58.6, 52.8, 40.8, 39.9, 33 5-methyl-3-vinylcyclohex-3-ene-1,1-dicarboxylate (7a) . Prepared in the reaction of dimethyl (methallyl)(but-2-ynyl)malonate 6a following the general procedure with 0.5 mol% of PPh 3 AuNTf 2 as the catalyst. The title compound was isolated in 10 % yield as a colourless oil (mixture of isomers, ca. 50% of 7a could be identified by 1 H NMR). Similar reaction run at ambient pressure enables isolation of the titled compounds in 33% yield (>80% purity of 7a). 6, 171.3, 133.3, 132.1, 130.9, 122.9, 53.8, 52.6, 52.5, 36.2, 30.1, 28.1, 21.3, 18.2; C 14 6, 171.3, 133.9, 131.8, 130.0, 126.1, 54.2, 52.6, 52.4, 35.9, 34.3, 28.2, 26.6, 21.6, 19.4 7, 171.4, 137.1, 130.4, 127.7, 125.9, 54.1 52.5, 52.3, 36.1, 32.9, 27.9, 21.5, 21.2, 19.9, 17.5; IR (CH 2 Cl 2 ): 2954, 2925 (C-H), 1738 (C=O), 1448, 1435, 1373, 1249, 1200 (C-O) Dimethyl 3-(2,4-dimethylpent-2-en-3-yl)cyclopent-3-ene-1,1-dicarboxylate (12b) 7, 141.7, 134.4, 128.7, 119.3, 57.9, 52.6, 43.9, 38.5, 26.9, 26.9, 20.7, 19.8 C NMR 172.2, 140.4, 130.8, 125.4, 119.3, 52.8, 52.5, 30.7, 28.1, 24.7, 21.2, 19.8, 17.9 (101 MHz, CDCl Dimethyl 4-(2-methylpent-2-en-3-yl)cyclohex-3-ene-1,1-dicarboxylate (16b). Prepared in the reaction of dimethyl (prenyl)(hex-3-ynyl)malonate 15b following the general procedure (10 kbar) with 2 mol% of PPh 3 AuNTf 2 as the catalyst. The title compound was isolated in 66 % yield as a colourless oil. 1 H NMR (400 MHz, CDCl 3 ) δ 5.23 (t, J = 1.6, 1H), 3.7 (s, 6H), 2.60 (d, J = 7.2, 2H), 2.20 -1.95 (m, 6H), 1.67 (s, 3H), 1.61 (s, 3H), 0.82 (t, J = 7.5, 3H); 13 C NMR (101 MHz, CDCl 3 ) δ 172. 2, 138.6, 135.8, 125.0, 120.3, 52.9, 52.3, 30.7, 28.2, 25.9, 21.7, 21.4, 19.3, 12.9 Dimethyl 3-(3-methylbut-2-en-2-yl)cyclohex-3-ene-1,1-dicarboxylate Dimethyl 4-(2-methylpent-2-en-3-yl)cyclohex-3-ene-1,1-dicarboxylate (16c). Prepared in the reaction of dimethyl (4-methyl-pent-3-enyl)(but-2-ynyl)malonate 15c following the general procedure (10 kbar) with 2 mol% of PPh 3 AuNTf 2 as the catalyst. 0, 138.0, 130.7, 125.8, 121.2, 53.5, 52.4, 32.9, 27.3, 22.4, 21.3, 19.9, 17.5 dimethyl 3-(2-methylpent-2-en-3-yl)cyclohex-3-ene-1,1-dicarboxylate (16d) Prepared in the reaction of dimethyl (4-methyl-pent-3-enyl)(pent-2-ynyl)malonate 15d following the general procedure (10 kbar) with 2 mol% of PPh 3 AuNTf 2 as the catalyst. The title compound was isolated in 65 % yield as a colourless oil. 1 H NMR (400 MHz, CDCl 3 ) δ 5. 25 -5.19 (m, 1H) , 3.70 (s, 6H), 2.47 (d, J = 1.7, 2H), 2.19 -2.02 (m, 6H), 1.64 (s, 3H), 1.61 (s, 3H), 0.88 (t, J = 7.5, 3H); 13 C NMR (101 MHz, CDCl 3 ) δ 172. 1, 137.4, 136.2, 125.5, 122.4, 53.5, 52.4, 33.4, 27.3, 23.8, 22.4, 21.4, 19.4, 13.0 
